The development of fertilized eggs and their transport through the oviduct were studied in rats ovariectomized or hypophysectomized on day 1 of pregnancy. When killed on day 5 of pregnancy, 100%, 66% and 27% of the eggs were in the uterus of intact controls, ovariectomized and hypophysectomized rats, respectively. Thus both ovariectomy and hypophysectomy retarded transport of a proportion of the eggs. Ninety-nine per cent, 72 % and 78 % of the eggs were in the blastocyst stage in intact controls, ovariectomized and hypophysectomized rats. The remainder of the eggs were either morulae or degenerated.
INTRODUCTION
It has been shown that oestrogen and progesterone can cause acceleration or deceleration of egg passage through the oviduct (Chang & Harper, 1966; Harper, 1966 ;  Greenwald, 1967 Greenwald, , 1968 Humphrey, 1968) , but little attention has been focused on the effects of ovarian hormones on the development of fertilized eggs. It has been claimed that ovariectomy of mated females shortly after ovulation has effect neither on the development of fertilized eggs to the blastocyst stage nor on their transport through the oviduct in rabbits (Corner, 1928;  Adams, 1958) and rats (Alden, 1942) , but that it retards both development and transport in mice (Whitney & Burdick, 1939) . Alden (1942) concluded that in the rat "ovariectomy following ovulation does not prevent development or transport of ova through the oviduct to the uterus". The weakness of Alden's conclusion was that it was based on a small number of rats.
For example, to determine whether fertilized eggs can develop to the blastocyst stage, he used three rats which yielded six blastocysts, an undisclosed number of blastocysts, and no eggs, respectively. The first aim of the present study was to reexamine Alden's conclusion by using larger numbers. If, in the ovariectomized rats, the fertilized eggs did develop into blastocysts, then the second aim was to test the ability of such blastocysts to develop into term foetuses. The third aim was to determine whether in ovariectomized rats the eggs enter the uterus at the normal time and whether they are retained in the uterus.
Because of unresolved technical difficulties, ovariectomy on day 1 of pregnancy (but not on subsequent days) frequently results in injuries to the oviducts. To circum¬ vent these difficulties, hypophysectomy instead of ovariectomy was done. For the purpose of the present investigation, hypophysectomy has the advantage that it prevents both the ovaries and the adrenals from producing sex hormones. The possible shortcoming of hypophysectomy is that there may be, and probably is, a lag period from the time of hypophysectomy until functional ovariectomy is attained.
MATERIALS AND METHODS
The rats used were adult virgin females of the Holtzman strain, weighing (14) 8 (14) 0 (0) 4(9) 22 (14) 12 (21) 
DISCUSSION
The present results show that after ovariectomy or hypophysectomy on day 1 of pregnancy, the transport and the development of the eggs were retarded. On day 5 of pregnancy all the. eggs in the intact rats were in the uterus. In contrast, only 27 % and 66 % of the eggs were found in the uteri of the hypophysectomized and the ovariectomized rats, respectively. The greater delay of egg transport in the hypo¬ physectomized as compared with the ovariectomized rats could have been due to : ( 1 ) lack of stimulation to the adrenals which could be a potential source of ovarian hormones, and (2) impairment of the overall well-being of the animal as reflected by the decreased body weight. For example, the deficiency in thyroid hormones could cause general slow-down of metabolism and decreased muscular activity which could affect egg transport through the oviduct. Our results support those of Nobunaga (1968) , who found that in cycling rats ovariectomized shortly after ovulation, some eggs remained in the oviducts up to 100 h after ovulation.
On the morning of day 5, 15 % and 14 % of eggs were still morulae in the ovariec¬ tomized and the hypophysectomized rats, respectively, as compared to only 1 % in the intact animals. In the ovariectomized rats there was a relationship between the delay in the transport and the delay in the development of eggs, i.e. those eggs which were in the oviducts had a higher percentage of morulae and degenerated eggs than those which had reached the uterus (Table 2) . On the other hand, there did not seem to be a relationship between delay of transport and delay of development in the hypophysectomized rats (Table 2) . This difference between the ovariectomized and hypophysectomized groups may be related to surgical trauma inflicted on the oviduct during ovariectomy.
In the hypophysectomized rats killed on day 5 of pregnancy, 14 % of the recovered eggs were still morulae when they should have been blastocysts. However, this delay in development did not have any further deleterious effects, as it could be shown that such morulae retained their potential to develop into term foetuses.
The effects of hypophysectomy on day 1 of pregnancy on the recovery and the development of fertilized eggs have been reported for rats (Mayer, 1966) and mice (Bindon, 1969) . In pregnant rats hypophysectomized at 18.00 h of day 1 (approxi¬ mately 8 h later than in the present study), blastocysts and some morulae were recovered from days 5 to 8 (Mayer, 1966) . However, the results were highly variable in terms of the proportion of animals with eggs and the number of eggs recovered per animal, which made a quantitative assessment difficult. In mice hypophysectomized at 10.00 h on day 1, the development of some eggs was retarded, and the number of eggs recovered per animal on days 4-8 was greatly reduced (Bindon, 1969) . Transport through the oviduct and the developmental potential of eggs were not studied by either Mayer (1966) or Bindon (1969) .
In the present study, as a result of hypophysectomy, most of the eggs were expelled from the uterus between the mornings of days 5 and 6. This expulsion was unexpected since spontaneous contraction of the uterus is dependent on oestrogen (Frank, Bonham & Gustavson, 1925; Csapo, 1950 Csapo, , 1956 Csapo & Corner, 1953) (Csapo & Corner, 1952) . Adams (1965) found that, if the number of corpora lutea ('freshly ruptured follicles') in rabbits was adjusted to two or less by enucleation or removal of one or both ovaries 14-18 h post coitum, the majority of eggs were expelled into the vagina. He attributed this to a residual oestrogen effect on the uterus. From the present results, it is concluded that development of fertilized rat eggs, from the one-cell stage to the blastocyst stage, can take place in the absence of stimula¬ tion by the ovarian hormones. However, the hormonal deprivation affects some of the eggs which either degenerate or develop at a slower pace. We cannot exclude the possibility of residual effects of the ovarian hormones. Using a different experimental approach, Dickmann (1969) showed that transformation of morula to blastocyst can occur in the absence of ovarian hormones ; in this study the possibility of residual effects of ovarian hormones was excluded. It should be kept in mind that the ovarian hormones can affect pre-implantation development; practically all morulae degene¬ rated in ovariectomized, progesterone (2 mg/day)-treated rats (Dickmann, 1970 
